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We are interested in studying the function and regulation of neuropeptides 
in vivo. In order to do this, we have taken a molecular genetic approach utilizing 
the model genetic organism. Drosophila melanogaster. Over the past several years 
we have used two strategies for this work. First, we have focused on a particular 
neuropeptide gene, FMRFamide. Secondly, and more recently, we have been 
studying "enhancer trap" lines which express reporter genes at high levels in 
neurosecretory cells. 

The FMRFamide gene in Drosophila encodes several N-terminally extended 
FMRFamide peptides and maps to the 46C region of the 2nd chromosome. The 
regulatory elements controlling FMRFamide expression are contained within 8 kb 
of upstream and intragenic genomic sequence. Within this 8 kb there are defined, 
non-overlapping, cell-specific enhancer elements. For example, one enhancer 
element directs the stage-specific expression of FMRFamide in the OL cells. Another 
cell-specific enhancer directs expression to the Tv cells, the cells with the highest 
levels of FMRFamide transcript. 

Although the genomic region surrounding the FMRFamide gene has been 
well-characterized both molecularly and genetically, the gene itself has not been 
mutated. In' order to pursue the functional analysis of neuropeptide systems in 
vivo, we have adopted an alternative strategy which is more amenable to 
mutagenesis. We have selected transformed enhancer trap lines which express 
reporter genes at high levels in particular neurosecretory cells, with the assumption 
that genes important for neurosecretion will be selected in this way. These enhancer 
trap lines have a Gal4-containing P element vector; the Gal4 transcription factor 
thus directs expression of a reporter gene in the pattern of surrounding enhancer 
elements at the site of insertion. The P transposable element can be excised or 
transposed to create mutations in the surrounding region. One transformed line in 
particular is of interest to us because when crossed to a LacZ reporter line, expression 
is observed in myomodulin-positive neurosecretory cells. Double-labelling with fi- 
gal and myomodulin antibodies confirmed that some of the enhancer pattern 
overlaps with myomodulin-like expression. In addition to coexpression in 
prominent cells in the CNS, there is also double-labelling in a single, segmentally- 
repeated, peritracheal cell. This peritracheal cell can be followed through 
development in the living animal by crossing the Gal4 stock with a Green 
Flourescent Protein (GFP) reporter line. Expression persists in this cell throughout 
the larval instars. 

We have cloned genes from the region surrounding the P element insertion 
and are testing them to determine whether they are responsible for reporter gene 
expression in neurosecretory cells. We are also excising the P element in order to 
create mutations. This molecular genetic approach should lead to insights about the 
function of this gene expressed both in CNS neurosecretory cells and peritracheal 
cells. • 
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